The spectrum of excited baryons in the N = 2 band is reanalyzed in the 1/N c expansion method, with emphasis on hyperons. Predictions are made for the classification of these excited baryons into SU(3) singlets, octets and decuplets.
I. INTRODUCTION
The 1/N c expansion method [1, 2] where N c is the number of colors, is a powerful and systematic tool for baryon spectroscopy. For N f flavors, the ground state baryons display an exact contracted SU(2N f ) spin-flavor symmetry in the large N c limit of QCD [3, 4] .
The Skyrme model, the strong coupling theory and the static quark model share a common underlying symmetry with QCD baryons in the large N c limit [5] .
The method has been successfully applied to ground state baryons (N = 0 band), in the symmetric representation 56 of SU (6) [4, [6] [7] [8] [9] . At N c → ∞ the ground state baryons are degenerate. At large, but finite N c , the mass splitting starts at order 1/N c as first observed in Ref. [5] . The situation is technically more complicated for mixed symmetric states than for symmetric states. Two approaches have been proposed so far. The first one is based on the Hartree approximation and describes the N c quark system as a ground state symmetric core of N c − 1 quarks and an excited quark [11] .
The second procedure, where the Pauli principle is implemented to all N c identical quarks has been proposed in Refs. [12, 13] . There is no physical reason to separate the excited quark from the rest of the system. The method can straightforwardly be applied to all excitation bands. It requires the knowledge of the matrix elements of all the SU(2N f ) generators acting on mixed symmetric states described by the partition (N c − 1, 1). In both cases the mass splitting starts at order N 0 c . The latest achievements for the ground state and the current status of large N c QCD excited baryons (N = 1, 2, 3, 4) can be found in Ref. [14] . The N = 1 band is the most studied. The N = 2 band received considerable attention too.
Here we reanalyze the results of Ref. [15] for N = 2. The reason is that in a few octets an anomalous situation appeared where the hyperons Λ or Σ (presently degenerate) appeared slightly lighter than the nucleon in the same octet.
Here we use the data of the 2014 Particle Data Group [16] which includes changes due to a more complex analysis of all major photo-production of mesons in a coupled-channel partial wave analysis.
II. THE MASS OPERATOR
The general form of the mass operator, where the SU(3) symmetry is broken, has first been proposed in Ref. [9] as
The operators O i are defined as the scalar products
where 
The operators O Table I .
For the [56]-plets the spin-orbit operator O 2 is defined in terms of angular momentum L i components acting on the whole system as in Ref. [17] and is order O(1/N c )
while for the [70]-plets it is defined as a single-particle operator ℓ · s of order O(N 0 c ).
III. MATRIX ELEMENTS
The matrix elements of the [56, 2 + ] multiplet were derived in Ref. [17] . 
where n s is the number of strange quarks and L · S is the expectation value of the spinorbit operator acting on the whole system. Similarly the diagonal matrix elements of B 3 take the simple analytic form
where S is the total spin. The partial contribution and the calculated total mass obtained from the fit were presented in ? * * * and Σ(2080)3/2 + * * . The masses and the error bars considered in the fit correspond to averages over data from the particle listings, except for a few which favor specific experimental values cited in the headings of Table II .
We have ignored the N(1710)1/2 + * * * and the Σ(1770)1/2 + * resonances, the theoretical argument being that their masses are too low, leading to unnatural sizes for the coefficients c i or d i [19] . On the experimental side one can justify the removal of the controversial N(1710)1/2 + * * * resonance due to the latest GWU analysis of Arndt et al. [20] where it has not been seen. We have also ignored the ∆(1750)1/2 + * resonance, because neither Arndt et al. [20] nor Anisovich et al. [21] find evidence for it.
The partial contributions and the calculated total masses obtained from the fit are presented in Table II The 1/N c expansion is based on the SU(6) symmetry which naturally allows a classification of excited baryons into octets, decuplets and singlets. In Table II Ref. [28] that N(1900)3/2 + * * * is a member of a spin quartet. We propose it as a partner of Σ(1940)? ? * and Ξ(1950)? ? * * * in a spin doublet.
The problem of assignment is not trivial. Within the 1/N c expansion method Ref. [17] suggests that Σ(2080)3/2 + * * and Σ(2070)5/2 + * could be members of two distinct decuplets in the [56, 2 + ] multiplet.
Here the important result is that the hierarchy of masses as a function of the strangeness is correct for all multiplets. An extended analysis of large N c excited hyperons can be found in Ref. [29] .
